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Introduction
Major sports events such as the Olympic Games, Football World Cup and European Football Championships, have been significant global events for many years. There is always strong competition for the right to host major sport events, and countries with developing economies are increasingly involved in this competition. In addition, the amount of funds that countries invest in organizing such events is steadily increasing, which suggests that the authorities of the countries treat the major sports events as an opportunity to improve economic and social indicators, to give impetus to the development of the country and the region.
Over the past two decades, scientific literature has shown increasing interest in assessing the impact of major sports events on the socio-economic and political life of the host region and country. Despite the fact that all researchers investigating this issue confirm existence of effects from major sports events, there is no common view on the nature and the extent of these effects.
The well-known arguments in favor of holding major sports events are based on the existence of both short-term and long-term positive effects for the host country.
Short-term and medium-term effects could be the following: growth of gross regional product, employment growth, tourist growth, etc.
The long-term benefits include the use of constructed buildings and structures after the events, the creation of urban infrastructure (reconstruction and construction of airports, roads, hotels, expansion of power grid and telecommunications capacity), creating momentum for the development of service, image and reputation growth for the business climate improvement. Long-term positive effects also include such intangible benefits as increasing the pride of the population for their country, the nation cohesion, the number of people engaged in sports, etc.
Potential negative aspects of major sports events comprise the high capital cost (in most cases, a heavy burden on the state budget), the effects of crowding out other socially significant costs, very high costs of operating sports facilities after events, price increases and creating inconveniences for local residents during the period of the major sports events, etc. It is also necessary to take into account the low efficiency of public investment.
This research paper focuses on two types of the major sport events effects: effects on economic growth and effects on foreign direct investment inflows in the hosting country.
Literature review
Since the potential effects of major sports events go beyond the net financial result, studies related to the identification and estimation of long-term effects for the host countries are of interest. With respect to the effect of major sports events, in the research studies the following variables are widely investigated: export, tourism, employment and GDP growth. To our surprise, we found only one paper investigated effects of major sport events on foreign direct investment inflows. Rose and Spiegel (2009) , using various trade models, have shown that holding megaevents like the Olympic Games has a positive effect on national export (Rose, 2009) . At the same time, Bista (2017) used different methods of regression estimation and the results have not shown a reliable positive effect of the event on the country's total amount of export. Song (2010) analyzed the impact of major sports events on export and tourism and concluded that there are positive long-term effects with regards to exports and negative for the tourism sector. Li, Blake and Cooper (2011) found that the effects on exports are positive and long-lasting, while the effects on the tourism sector are mostly short-term, occurring within 4 years before and after the actual Olympic Games.
The report of the Mizuho Research Institute (2014) shows that the number of foreign tourists begins to grow starting from the time when the host city of the Olympic Games is chosen, and not directly in the year of the Games, moreover, the dynamics tend to outrun the previous 10-year trend line. Li, Blake and Cooper (2011) estimated the impact of the Beijing Olympic Games in 2008 on the inflow of international tourists into the country with the use of the general economic equilibrium model. It was found that, although the economic effects of international tourism are forecasted as positive ones in the ex ante analysis (before the event), this influence is negative in the ex post analysis (after the event). Levy and Berger (2013) accomplished comparative analysis of the number of tourists eight years before and eight years after the Olympic Games and did not find the increase in the flow of foreign tourists to the country.
In different studies there is ambiguous effect of the major sports events on economic indicators of the country. In the studies of Wallman (2006) and Hotchkiss, Moore and Rios-Ávila (2015) it is shown that the Olympic Games and other major sports events enhance the level of employment in the region, moreover, they lead to an increase in the real wages. However Jakobsen et al. (2013) did not find any significant effects from holding major sports events on the inflow of direct foreign investments into the country. Bruckner and Pappa (2015) show that holding the Olympic Games significantly increases the real GDP in the host countries. According to the results obtained, the cumulative effect on the level of real GDP was about 10 per cent of growth in the years of preparation for the Games. The increase in GDP before the Olympics is mainly due to increased investment in the construction of infrastructure facilities and an increase in the number of foreign visitors in the host country. In addition, the level of GDP is not significantly reduced after the Olympic Games.
Analysis of existing literature allows distinguishing two main categories of research on the impact of major sports events on the economy: ex ante and ex post models. The results of most ex post studies showed that the forecasts made before the event are predominantly exaggerated and, as a rule, are not correct, as the previously described mechanisms of the influence of major sports events are based on a set of assumptions that are not always present. This is also related to the fact that existing studies do not take into account such factors as crises, significant political and social events that have an impact on the development indicators of the countries organizing major sports events.
Methodology and database description
To identify the effects of hosting major sport events on economic growth and foreign direct investment inflows we have to construct two different econometric models.
The model concerning the effects on economic growth is based on the neoclassical Solow model. The Solow model allows describing the mechanism of long-term economic growth, maintaining equilibrium in the economy and full employment of factors. It highlights technical progress as one of the factors of sustainable well-being growth and allows finding the optimal growth option that provides maximum consumption (Solow, 1956) . Despite known shortcomings and limitations (see, for example, Lucas, 1988 and Romer, 1990 ), the Solow model is fundamental in the literature related to the analysis of the economic growth determinants at country level.
The Cobb-Douglas production function at time k with constant returns to scale has the following form:
(1) where the amount of GDP (Y) depends on the capital K, the labor L and the level of technology A, α is the parameter taking the value in the interval (0; 1).
It is assumed that L grows with the exogenous rate of population growth n, and that A increases in g, which implies technical progress. Let s be the share of investment in total income, and δ the depreciation rate, then we can derive the ratio of the capital stock to the effective unit of labor (k*):
The resulting equation is directly proportional to the share of savings and is inversely proportional to the growth rate of the population.
Substituting equation (2) in the production function and taking logarithms of the left and right parts, we obtain the equation determining the income per unit of the able-bodied population in the form:
Mankiw, Romer and Weil (1992) argued that the Solow neoclassical model explains the difference in income between countries significantly when an additional variable, human capital (HC), is introduced. Following this logic, we formulate the final model for empirical evaluation as follows: (4) where β1 is a constant, β2... β4 are regression coefficients, i and t are indices for the country and year respectively, ε is the error term. Thus, the explained variable in the model is the Y / L ratio, where Y is the real GDP of the country; L is the population of working age (15-64 years).
The following statistical indicators are used as explanatory variables: s is gross fixed capital formation, equal to the share of investments in real GDP, characterizes the share of investments in the economy; n is population growth rate; δ is depreciation rate. Following a common approach, this indicator is defined as a constant equal to 0.02 (see, for example, [17] [18] );g is characteristic of technological progress. Following a common approach, this indicator is defined as a constant equal to 0.02 (see, for example, Mankiw et al., 1992 and Islam, 1995) ; HC is the percentage of enrolled in secondary school. Followed by many distinguished studies, we use this indicator as a proxy variable that characterizes the level of human capital development (see, for example, Dreher, 2006 , Batten et al., 2009 , Fabro, Aixala, 2012 .
According to the theoretical model, we expect positive signs of the coefficients β2 and β4, and a negative value of β3.
Constructing the model of foreign direct investment inflows in the recipient economy, we use the set of the following explanation variables:
where ln(sizeofeconomyit) is the size of the economy, expressed by the logarithm of the country's GDP i for the year t; ln(ecdevelit) is the level of economic development of the country i for the year t, measured by the logarithm of GDP per capita; ln(trade_openit) is an indicator of trade openness; inflit is the growth rate of consumer prices in the country i for the year t; gdpgrowthit is the annual growth of the economy, calculated as the growth rate of GDP per capita in country i for the year t; balanceit is the balance of the country's trade balance i for the year t; debtit is the level of public debt in country i for the year t, as % of GDP; wtoit is a dummy variable reflecting the membership of country i in the WTO (GATT) in year t (assumes the value 1 if the country was a member of the WTO (GATT) in the corresponding year and 0 otherwise).
According to the theoretical model, we expect positive signs of the coefficients γ1, γ2, γ3, and γ5, and a negative value of γ4, γ7. The sign of the coefficients γ6 and γ8 could be either positive or negative depending on whether foreign direct investment and trade are substitutes or complementaries.
The impact of the major sports events on the economic growth and foreign direct investment inflows of the country is estimated on the basis of the collected data on the major events, namely the Summer and Winter Olympics, the World Cup and the European Football Championship. The choice of these events as major events corresponds to established practice in well-known studies and is due to the fact that these events are the largest and most visited in the world. During the considered period, 15 developed countries hosted or will host 33 mega-events. The number of events taken by countries with developing or transitional economies is more than half the same for advanced economies and is 15. The number of countries hosting events is 9. It should also be noted that starting in 2010, out of the 12 mega-events 8 were hosted by countries with developing or transition economies.
The test hypothesis of this research is that major sports events have different impact on economic growth in developed and developing countries for some reasons. Firstly, the organization of such events in developing countries requires significantly higher indirect costs associated with the construction of auxiliary infrastructure facilities (roads, hotels, etc.). Thus, the process of organizing major sports events in developing countries makes a greater contribution to GDP growth than in developed countries. Secondly, since the developed economies are close to the border of their productive capacities, investments in the creation of new technologies, rather than investments in infrastructure, should serve as an instrument for ensuring economic growth. In developing countries, investment in infrastructure could improve the efficiency of the economy and stimulate the launch of economic growth mechanisms. Thirdly, developing countries, as a rule, have much greater potential for export growth, foreign direct investment and tourist flows compared to developed ones. Holding major sports events in developing countries could be an impetus for the long-term growth of these indicators, which could have a stronger impact on the dynamics of national GDP than in developed countries.
The second test hypothesis is that holding major sport events positively affects the inflow of foreign direct investment into the country. Formulating this hypothesis, we are based on the following. On the one hand, holding major sport event stimulates economic activity in the host country, which can serve as a factor in attracting foreign capital to the country. On the other hand, as a result of the major sport event, a large number of foreign tourists visit the country. They could personally get to know the country and form their own judgment on the risks of doing business in this country. Thirdly, the presence of a positive relationship between the holding of major sport events and such indicators of the economy openness as the volume of foreign trade and the number of foreign tourists identified in various works may support the hypothesis of a positive relationship between the major sport event and the inflow of FDI.
The database for empirical estimation of the major sport events effects on economic growth comprises the indicators of 50 countries from 1970 to 2015, obtained from the World Bank, UNCTAD and IMF statistical portals. Of these countries, 30 are advanced economies and 20 are emerging economies or economies in transition.
We estimate the model for developed and developing countries with the use of three econometric methods: ordinary least squares (OLS), panel regression with random effects, and panel regression with fixed effects. Important indicator of the econometric model quality is the coefficient of determination R 2 which is the highest in the panel regression with fixed effects. Moreover, in order to determine the optimal model for interpreting the results, standard tests were carried out. The Wald test, comparing simple regression model with fixed effects model, showed that regression model with fixed effects is better suited for describing data than simple regression model. Based on the Breusch-Pagan test, which compares the simple regression model to the random effects model, it is concluded that the regression model with random effects gives more reasonable results than the simple regression model. The Hausman test, which compares the model with fixed and random effects, shows that regression model with fixed effects is more effective for estimation than a model with random effects. Thus, to interpret the results we will use a panel regression model with fixed effects. Table 3 and 4 present the results of estimating equation (4) using panel regression with fixed and random effects for both developed and developing (transition) economies. All variables are significant at 1% confidence level and have expected signs. The estimates of the cross-section regression do not fully correspond to the theoretical model: the accumulation of gross capital is insignificant for a group of developed countries, and the coefficient for the variable ln (n + g + δ) is positive. On the next step of analysis nine dummy variables were constructed, with its use the impact of major sports events on economic growth was assessed. These dummy variables indicate different time frames for the expected effect of the event (see Table 5 ).
Findings
Dummy variable is equal to 0, if in this year there is no supposed effect from the event, and it is equal to 1, if the effect of the event is supposed. For example, the variable d22 is equal to 1 four years before the event and eight years after the event in the corresponding country, and equal to 0 in the remaining time intervals. For the dummy variables d31, d32 and d33, different time periods were used for the Olympic Games and the World and European Championships. This is due to the fact that the host country for these events is chosen at different times: 7 years before the event in the case of the Olympic Games, and 9 years before the event in the case of the World and European Football Championships. Table 6 The coefficients of different dummy variables in the economic growth model
Dummy variables
Developed economies Developing and transition economies Each dummy variable was included in turn in the before tested model of economic growth (4). Results for the developed and developing countries are presented in Table 6 . For developed countries, the variables d23 and d33 turned out to be significant at the 1% level, and the variable d13 is significant at the 5% level. For the group of developing countries all dummy variables turned out to be significant at the 1% level. Inclusion of dummy variables in the model has not changed the significance of the remaining explanatory variables.
In order to assess whether the addition of new variables to the economic growth model is justified, the information quality criteria of Akaike and Schwartz were calculated. These criteria assess the "penalty" of the model for increasing the number of variables. If these criteria in the model with added variables are lower than in the model without adding new variables, then adding this variable is considered justified, and the model with this variable is better than without it. The results show that only the addition of variables d23 and d33 improves the model of economic growth for a group of developed countries. At the same time, the fact of insignificance of 6 out of 9 dummy variables indicates the instability of the results obtained for this group of countries (see Table 6 ). For a group of emerging and transition economies, adding any of the 9 dummy variables associated with major sports events significantly improves the quality of the model. Thus, it can be concluded that holding major sports events positively and significantly affects the economic growth of developing countries and countries with transition economies. The lowest values of information criteria for developing economies are observed in the model with a dummy variable d13. The results show that the increase in GDP per capita in the host country of major sport event occurs not only at the stage of its preparation, but also after the event itself. This effect is long-term and is observed for 12 years after the event.
In our opinion, the influence of the major sport event on economic growth during the period following the event is more important than in the period preceding it; in the first case, we observe effects not related to GDP growth as a result of investments in infrastructure.
Following the same logic we go to estimation of the model of foreign direct investment inflows (5). In this part of the study, we expand the database up to 195 countries in the same period. Part of the observations was not evaluated, because the logarithmic function is defined only on a positive range of values. Table 7 presents the model estimation data by the methods of OLS, panel regression with random effects, and panel regression with fixed effects. In order to avoid the multicollinearity problem, before the evaluation we tested that the pair correlation between the regressors of the model does not exceed 0.5. The performed tests of Wald, Breusch-Pagan and Hausman showed that the regression model with fixed effects is better suited for evaluating the available database than the model with random effects and the cross-sectional regression. Analyzing the signs of the coefficients when estimating the model by the fixed-effects method, we conclude that all the variables included in the model have expected signs, except for the variable GDP per capita. The variables "trade balance", "public debt" and "membership in the WTO" were not significant. After the exclusion from the model "WTO membership" and "public debt", the variable trade balance became significant with the expected sign. On the next step, we use a similar procedure with sequential inclusion in the regression model of 9 dummy variables reflecting different time intervals of the major sport events influence on the inflow of foreign direct investment. The values of the coefficients for the dummy variables are given in Table 8 . At the 1% confidence interval, the variables d11, d31, d32 turned out to be significant, the d33 variable on the 5% confidence interval, and the d23 variable on the 10% confidence interval. The inclusion of dummy variables in the model has preserved the significance of the remaining explanatory variables.
To assess the quality of the constructed models, the Akaike and Schwartz information criteria were calculated. The results indicate that the most reliable model is the inclusion of the dummy variable d31. In other words, holding major sport event positively affects the inflow of foreign direct investment into the country in a time interval starting 8 years before and ending 4 years after the event.
Conclusions
Usefulness of carrying out major sports events, namely the Olympic Games and the World and European Championships in football, is the subject of scientific discussion. On the one hand, holding major sports events is often unprofitable for the host countries. In addition, local residents are often opposed to holding such events. On the other hand, the effects of major sports events go far beyond the direct financial result. Existing studies highlight the effects associated with economic growth in general, as well as growth in exports, foreign direct investment, tourist flows, employment, etc. At the same time, many of the sports events effects are difficult to measure.
This article analyzes the impact of major sports events on the economic growth and foreign direct investment inflows of the host country. As a result of the empirical analysis, statistically significant positive effect of major sports events on economic growth for a group of countries with developed and developing economies was revealed, this effect is long-term and it is observed not only in the period before the event, but, more importantly, during 12 years after its holding. A stable relationship between the holding of major sports events and economic growth in the developed countries was not revealed. Evaluating the impact of holding major sport events on inflows of foreign direct investment, we find positive effects both for the entire stage of preparation for the event, and for the 4 years period after the event.
The results of this study could be interpreted as arguments in favor of major sports events. At the same time, the analyzed topic is multidimensional and gives many directions for further research. Firstly, the influence of major sports events on such indicators as employment, budget deficit, inflation etc. is not sufficiently investigated by the current moment. Secondly, it is important to consider the influence of major sports events on such social indicators as population involvement in sports, the pride of the population for the country, the image of the country abroad. Finally, it is of significant interest to consider the effects at the regional level.
